. The Hilbert transform has the capability of decomposing the monocomponent signals in the time-frequency domain to estimate more accurately instantaneous frequencies.
Linear time-varying systems have been frequently used to model systems that have non-stationary properties and undergo small magnitude vibrations. The identification of linear time-varying systems has received increasing attention. In reference [5] , the discrete-time state subspace model of freely vibrating system is used as an identification model. It is the extension of subspace technique. This method has some defections, for example, sensitivity to noise and complexity of computation. In reference [9] , an ARMA (autoregressive, moving average) model with varying coefficients is used to identify linear time-varying system. In this method, model order choice is very complex.
In this paper, a method for identifying the time-varying modal parameters of a MDOF linear time-varying system is presented. In the method, Gabor expansion is first applied to give a time-frequency distribution of the free vibration response. Reconstruct each modal component with Gabor synthesis, we can obtain the time histories of mode components. Then, the Hilbert transform is applied to time-histories of time-varying mode components to obtain instantaneous modal frequencies and damping ratios. This paper is organized as follows. In section 2, the theory of linear time-frequency representation is briefly introduced. In section 3, the identification procedures based on Gabor expansion and Hilbert transform are introduced. In section 4, one numerical simulation is described to illustrate the whole process. Finally, concluding remarks are given. 
GABOR EXPANSION AND TIME-FREQUENCY
Equation (3) is called the time-frequency synthesis that is inversed sampled STFT. This formula indicates how to reconstruct the origin signal s(t) from time-frequency transform. Actually, we needn't know all of transform coefficient to reconstruct signal, instead of a group value of time-frequency lattice. We consider lattice (nT,kF) of the equal interval to get discrete form as follows
Where, T>0 and F>0 is time and frequency sampling period, respectively, n and k are integers.
Formula(4) can be understood as that signal s t represents as the expansion form of ) (t g nk ,which is time-frequency shift of elemental function g t
In which, (6) formula (4) 
where Gabor coefficients are defined as follows
The synthetic window function ) (k g is subject to condition.
Analysis widow function ) (k h satisfies the following bi-orthogonal condition.
The literature [2, 3] 
FREE RESPONSE AND MODAL PARAMETER

IDENTIFICATION r
The equation of free vibration of linear time-varying system of NDOF can be expressed
where
mass ,damping and stiffness matrix, respectively, but they are considered to slowly change with time. Equation (14) is a group of differential equations with time-varying coefficients.
The free response can be found by solving the differential equation (14) under initial conditions [4] , but generally there is no close form solution to equation (14) . To obtain a more detailed understanding of the dynamic behavior of a time-varying system. The following model of parameter variability will be employed [5] . The parameters will be assumed to vary in a stepwise way; i.e., they will change abruptly at instants separated by small time intervals, and they will remain constant during these time intervals. To obtain the analytic form of the modal component
Hilbert transform is applied to ) (t y r whit frequency and amplitude modulated [8] . ( 2 1 ) ( 
We can see that time-varying parameters are associated with response. From the measured response signal, time-varying modal frequency and damping can be identified.
The identification procedures are summarized as follows
Step 1: Perform expansion of signal to obtain time-frequency representation
Step 2: Reconstruct time histories of modal components from expansion coefficients.
Step 3: Do Hilbert transform of each modal component to obtain instantaneous frequency and damping.
4.COMPUTATION SIMULATION
In this section, we give a simulation study on a periodic time-varying linear system of two DOF. The estimated modal parameters are compared with the theoretical ones which are estimated by the parameter freezing technique [5] in which physical parameters are assumed to keep constant in a short period.
THE TIME-VARYING LINEAR SYSTEM
Consider a mechanical system with time-varying stiffness and The exciting signal is an unit impulse. Sampling rate is 100
Hz. Acceleration response a 2 shown in fig.1. (up) 
IDENTIFICATION OF PARAMETER WITH GABOR EXPANSION AND HILBERT TRANSFORM
Gabor expansion is first applied to give a time-frequency distribution of the acceleration response. A Hanning widow of 256 points is adopted in the transform. 
